This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Figure 1 



A 




U E 


H B M 




H i s 




* i Hp 








• 



B 



LBS 



<3.7 



"•1.4 



339.5* 
242.5* 



•♦0.7 



48.5* 




Figure 2 




Figure 3 




Figure 5 



GAGGAACGTCGGGCGGTCGAGCGCGGCGTCGTCGCGTGTGGAGTTGCGCGAGCG 

GGTGGTCGAGGTCGAGAAGGTGGTGCATCGGCCGGCCACGACGGCCGCGTCCAT 

CGACCGCGTACTCGACGACGATCAGGCGCTGCAGAAGCTGTTGAACACGCTGCG 

GCACCGCATCAAGGAAGGCACCTACCGGCCCGGCGGTGACAGGAACATGACGT 

GGGTGCTCCGGAGGCTCACGGCCCCGGTGGCCGATCTGCTCGCCCAGATCCACT 

CGAGTGCAGGCACCACCGCGTACATCGACCCGGCGCAGGCCGTGCAGGCAGTGC 

TCGGCTCACCACGCTCGTGCCGCGCGGTCCTGGAAGGCCTCGACACAATGGCCC 

GCTCCGGAGAGCTCGACGGCGGCCAGCACACCGCCACACTGACAGCCCTCGACC 

GGCTCGTAGCTCACACCCGGCAGCAGAGCCGATAGAAAACGGAGCTGCCGCGGC 

ACCGCTGCGCGCTGCCTTGCCACCGAAACGATGTCCCTTACGACGGGGACCGAG 

GGAGTGACCGCATGAGTCTTGATCAGCAGATAGCCGAGCTGCGCGAGCAGTTGA 

ACGCCCTCGGCCGCCAGGTGCGCGAGGTGACAGAGGCCGCCGACGAGCAGGAC 

AAGCCCGACGTCGTCGACGCCCTGGCCGACGTGCGCATGCACCTCAACGACGCC 

GCCGCCGTCCTCGGGGACGTGATCGCATGAGCGACTGGACGAGCTGGGTCTGTC 

CCAGGTCACCGACCCAGCAACACGTCCCCGCTGGCCTACCGCCACGTCACGCCC 

AGGTGAGGGACACTGACCCACGTGACCAACCCAGGGCAGACGTTCACCGTGACC 

ACGGCCGCCAAGGCGTGCCAGGTGTCGCGGAAGACGATCACTCGACGCCTTGAC 

CAGCTGCGAGACGGCGGCGCGTACAAGGATGCGGCCGGCGCGTGGGTGATCCCG 

CTTGGTTCGCTCCTCCACGCCGGTCTCAGTCCGGGTAGGCCAGCGTCCCCGGATG 

CTGTCCACGTGTCCCAGGAGGACACACAGGGACAGGAGGACAGAGGCTGGTTCA 

CCCTCGAGCAAGTCGCGGAATTGCGTAAGCGCGCCGACGAGGCGGAGTCACTTC 

GCCGGCGGGCCGAGGTCGCGGAAGCCCTGGCCACAGAGCGGGAAAGAGTGATC 

GAGGTGCAGGCGCGCGCCCTGCGGATGCTCGAGGCCGGCCAACGGCCGACCGCG 

CACCAGGAAACGACGTCAGAGGTTTCCGCCACGCCGGCCGATGTGCCGCCACGC 

CGCGGTCCGCTAGAACGCCTGGTCGGACGGTTCGGGCTGTAGCGTTTGGCAAGG 

TCAAGCCAGCGCCGACCGGGGCAATTGGTAGAGCAAGTGACTCTTAATCACTGG 

GTCATATGGCGAGACCCATGGCGATTATCTGGGAGGAAGACGCGGTCGGGGACT 

TCTGTTTCAGCGCCGTCGAAGTGCCTCTGGGATGGGTTGTTTGTGGACCGTAGTC 

AGCTGGTCGAAGGCTGCGCCACAGACGGGGCAAAAGCCTTTGATGCGCGCGTGG 

CCGCCGACCTCGACATCCGTTGGCCCACCGAGCCATTGCTCGTTTGAACAGGTCT 

CACAGACCATCAGGGTCGCGCGTGCAACGCACCCGCACGGCAGGGCTGTCCCAA 

GGGGGACGGGCTGGTAGTGGACGTCATCGCAGCTGATACTCATCGCTCGATTCC 

TGCCAGGGCGTGATGGACAGTGCCGAGCGAGCATCCCAGCTCATTGGCGATAGC 

TCTCATGGACATGCCAGTACCGCGTAGCTCCCGTATCTTCTCGCGCCGTTGCTGT 

GCCCGGGACAGGTAGGCCTCTCGCGGCTCTGATGTCCACCGGATGATGCTGGCC 

GTCGATACGCCTGTGCGTTCGGCGAGCTCCCGCACTGTTATCCCGTTGCGAGGCA 

GACGCTCAGTCATGTGTGGCCTCCTCAATTGCCAGTCGCACCTGATCCAGTTTGG 

TGCTGCGTGCACGCCGGGCCTGGCCGCTGGCGACGCCGCCTTTGCGGCCACGGG 

CGGATTGGATGGTCGAGAGTGTGGCTTCGTAGACGGCGATACCGTCTTTCCAGAT 

GCGGGATCGCGTGGTGATCCATCGGTGAATGCTGGCGGCGATGGCGCGGGCTTC 

AGAGGGTGGGAGTTCCTCGGTGTAGCTGGCGTTGAGGGCGGTGACTTCGCGGTG 

GAGGGCGAGTTCGAGGCCGGCGCTGTCATGAGTGGGCAGGTAGTTGCGCATGAG 

GCCGGGGCGGGTGGCCCAgGTGCGAGCGGCGTGGAAGATTGCGCAGTTGCGGCC 

GAGTCCTATGGGGGCGTCACGGTGGGCCTTGGTGTGCTGCCAGCGCGGGGAGGG 

CATGTGTGTGCCGAGTTCGGCCTCGAGCTCGGCGAGGCTGCGCGGTTCGGTGTG 



GATCCAGTGCGTGTCCCAGCCTGAGTGTGTGGGGTTCTTGGTCATCAGGCCTGAG 

TAGCCGATGTCCCCTTCGACGGCCCGGCGTAGCCCTTCGGTAACGGCGGCGGCG 

TACGCGAGGGGCTTCCGTCGGGCGTACTCGGTGCGGGTGAACGGCTCGCGCAGC 

CACCAGTGCAGGTGCGCATGCCCGTTGCTGCTGTTTTCGATCACGGCGTTCGGCA 

TAGGGTGATTGCCTGCCGCTGACAGTGCGCGCAGGGCGGAGTCGGGGTGGTCGA 

CGTCGACGACGAGCAGATTGCTCAGTGTCTGCGGGTTGGCCTCGATGTAGCGCC 

GCTCAAGTGCGGCAGGGCGGCGCATTCGATAGACCCCCTCAAGGAAGTCGTTTG 

TTGCCAAAGGCCAGAACGGTAGCCACATTTGCTCCCAGTCCCCACCTTCCCGCAC 

CCCGTGTGTGTCCATGCTGGTGACCGTCGCATGCTCTCGAACGAAACCTGGGCAT 

TTcCCTcGGTGTGTTCAAAGTTAATCGTGAAGCCAAGTCAGATGTTTCGGTGTCGC 

CAGGCGCCCCTCGGTGTGTTCAAAGTTAATCGTGAAGCCAAGTCAGATGTTTCGG 

TACGCCCCTGGGGAAACCCCTTCAAGTCCGGCACTCCCAATGCCTCATCGTGCGC 

ATGCAGGTTTGAAACGGCCGGCGGCTTAATTTCGTCGCGCGAAAACCTCTCCAC 

GGTCTCTGAAGTTCAGCAAGAGGTGTGCCTGAATTTCAGTGCGCCCGGACTCGC 

AACGAAGTGCCCGCTTGCTGATTTGTCGGCGACTCAGTCGGTGCCATGTACGGAC 

GCGTGACGTTTCACCACGGTGCGGGCGAGATCAGCGATCTTGACGTTCATGTTCT 

GTGAGGTTCGCCTGAGAATGTCGAAGGCGTCCTCAGACGACACGTCGTGCAGTG 

CCATCAGCAGACCGATCGCCTTACCGATCTCGCGATTGCTCTCCAGCCCGCGCCG 

CAGGGTGACTGCCTCTTCTCCCCAGGTGATGGCAGCCACCGTCACGGCTGCGAAT 

GACGCGAGCACGGCAGCGGGTCCTGCGGCCTCAGTCGTGAACGCCCCCGGAGTG 

TCACTGAAGAGATTCAGTGCTCCAACTTTGTGGCCGTCGACGAGCAGACGAAAT 

CCCATGACGCCACGAACCGGAGTTTGTGCGAGCACCTGGCGCGCCAGCCGCGGC 

CAGCCGGTGGGTGTGGCGAGGTCGGGATCGAGTTGTGCGGCTTCCTCCTCTATCG 

CGTCGAGGCACGGTCCCTCCCCGGTCTGGCGCTCGAGATCGTCTACCAGCCGCGC 

GATGTCGTCCGATGCGGCCACCGTCACGGGTAAATCCCGGCCACGCAACATCAG 

GCTTGCGTGGTCACAGCCGGGAACCAGCAGGGTGGCGGCGACACAGACCGCCGC 

GTAAACCTCGGACGGCTCGGAACCGTTGTAGACAATGTCGGCGAGCGCGGCGAA 

TACGGTCCCCGGATCCGACTTGCTGGGGGTAGCTGCGCTCTGCGCGTCCGTCATG 

ACGTTCCTGCTTTCAAGCCCCTCTGGGCTGCGTCAAACGCTACGCGGTGGAACTG 

CTCGGGAGTCATCCCAGATGGTGGAGTGAAAGGCGTGCGTTTGGCATCGGCCGA 

GGCCCGATAACCGTCGTCCGCGCGGCCGCAGAGCGCTGAGCAAGATAGGCACTT 

ACCTCACGTAAGTGAGGAGTGATGGGTGCGCGAGCGATCGCGCACCGGAGACAC 

CGGGTGAAGGCTGGGTCCGGTAGCGCAGGGACAGCACGCGGCGCAGCCTGACTC 

GCTACCTTGCTGACTCGCTACCTTGCTGACTCGCTACCTTGCTGACTCGCTACCTT 

GCTGACTCGCTACCTACGCGGCGCAGCAAGATGGAGACTTAGGTGCCCTAAGTC 

GCAGCCCGCATTCGCGGGATCCCTGTCGGGGCGCTGCGCTGGGCGGTGAAATAC 

CAACCTTGCGGTTCCTGGGAACAGCTAAACCGAACGGTGTCGCTTCGGCAGTCG 

GGGATGACGACGCCAGGTGCGCTGGGGGCTACAAAGGAACGAGATGCTCGCTG 

GTGTTACCGAGGTGGTGTGCCAACGAGAATCCAACTTGCCGCAGCGTTTGGTGTT 

TTTGGGGGGGAAGCGGATCTCCCGATGAGGGGCACTGCCACGCACACTGAGGGG 

CGATCCGCATGGGTGTTTCACGGGCACGGTCACTTGCGTACTGGGAGCAGCACG 

TCTGGATCGAAACGCACGACCACATATCCCCGGGCCGGTACCAAGTGCCGGCCG 

AGAAACGTGCATCTCCCGCGGACACCGTGTCGGCACCTGAGAACCAAGCCGAGT 

AATTCCACGACGCAACAGATCCAGATCCGACACACCTCTTGCACTCAGGAGTGA 

ATGTCGGGGCATTTTCGCGCGACGAAATTAGGATCGCGGCTATGACGACGCCGC 



GATGCCCCCGCTGTGACCGCGAGATCGAGAGCAACACCAGCGCACTGCACGGTC 
GCGGCCGGCCGCGGAAGTGGTGCTCGGACGAGTG (SEQ ID NO: 1) 



Figure 6 



CGTCATCGCAGCTGATACTCATCGCTCGATTCCTGCCAGGGCGTGATGGACAGTG 

CCGACCGAGCATCCCAGCTCATTGGCGATAGCTCTCATGGACATGCCAGTACCG 

CGTAGCTCCCGTATCTTCTCGCGCCGTTGCTGTGCCCGGGACAGGTAGGCCTCTC 

GCGGCTCTGATGTCCACCGGATGATGCTGGCCGTCGATACGCCTGTGCGTTCGGC 

GAGCTCCCGCACTGTTATCCCGTTGCGAGGCAGACGCTCAGTCATGTGTGGCCTC 

CTCAATTGCCAGTCGCACCTGATCCAGTTTGGTGCTGCGTGCACGCCGGGCCTGG 

CCGCTGGCGACGCCGCCTTTGCGGCCACGGGCGGATTGGATGGTCGAGAGTGTG 

GCTTCGTAGACGGCGATACCGTCTTTCCAGATGCGGGATCGCGTGGTGATCCATC 

GGTGAATGCTGGCGGCGATGGCGCGGGCTTCAGAGGGTGGGAGTTCCTCGGTGT 

AGCTGGCGTTGAGGGCGGTGACTTCGCGGTGGAGGGCGAGTTCGAGGCCGGCGC 

TGTCATGAGTGGGCAGGTAGTTGCGCATGAGGCCGGGGCGGGTGGCCCAgGTGC 

GAGCGGCGTGGAAGATTGCGCAGTTGCGGCCGAGTCCTATGGGGGCGTCACGGT 

GGGCCTTGGTGTGCTGCCAGCGCGGGGAGGGCATGTGTGTGCCGAGTTCGGCCT 

CGAGCTCGGCGAGGCTGCGCGGTTCGGTGTGGATCCAGTGCGTGTCCCAGCCTG 

AGTGTGTGGGGTTCTTGGTCATCAGGCCTGAGTAGCCGATGTCCCCTTCGACGGC 

CCGGCGTAGCCCTTCGGTAACGGCGGCGGCGTACGCGAGGGGCTTCCGTCGGGC 

GTACTCGGTGCGGGTGAACGGCTCGCGCAGCCACCAGTGCAGGTGCGCATGCCC 

GTTGCTGCTGTTTTCGATCACGGCGTTCGGCATAGGGTGATTGCCTGCCGCTGAC 

AGTGCGCGCAGGGCGGAGTCGGGGTGGTCGACGTCGACGACGAGCAGATTGCTC 

AGTGTCTGCGGGTTGGCCTCGATGTAGCGCCGCTCAAGTGCGGCAGGGCGGCGC 

ATTCGATAGACCCCCTCAAGGAAGTCGTTTGTTGCCAAAGGCCAGAACGGTAGC 

CACATTTGCTCCCAGTCCCCACCTTCCCGCACCCCGTGTGTGTCCATGCTGGTGA 

CCGTCGCATGCTCTGGAACGAAACCTGGGCATTTCCCTCGGTGTGTTCAAAGTTA 

ATCGTGAAGCCAAGTCAGATGTTTCGGTGTCGCCAGGCGCCCCTCGGTGTGTTCA 

AAGTTAATCGTGAAGCCAAGTCAGATGTTTCGGT (SEQ ID NO: 2) 



Figure 7 



CTCGAGATCGTCTACCAGCCGCGCGATGTCGTCCGATGCGGCCACCGTCACGGG 

TAAATCCCGGCCACGCAACATCAGGCTTGCGTGGTCACAGCCGGGAACCAGCAG 

GGTGGCGGCGACACAGACCGCCGCGTAAACCTCGGACGGCTCGGAACCGTTGTA 

GACAATGTCGGCGAGCGCGGCGAATACGGTCCCCGGATCCGACTTGCTGGGGGT 

AGCTGCGCTCTGCGCGTCCGTCATGACGTTCCTGCTTTCAAGCCCCTCTGGGCTG 

CGTCAAACGCTACGCGGTGGAACTGCTCGGGAGTCATCCCAGATGGTGGAGTGA 

AAGGCGTGCGTTTGGCATCGGCCGAGGCCCGATAACCGTCGTCCGCGCGGCCGC 

AGAGCGCTGAGCAAGATAGGCACTTACCTCACGTAAGTGAGGAGTGATGGGTGC 

GCGAGCGATCGCGCACCGGAGACACCGGGTGAAGGCTGGGTCCGGTAGCGCAG 

GGACAGCACGCGGCGCAGCCTGACTCGCTACCTTGCTGACTCGCTACCTTGCTGA 

CTCGCTACCTTGCTGACTCGCTACCTTGCTGACTCGCTACCTACGCGGCGCAGCA 

AGATGGAGACTTAGGTGCCCTAAGTCGCAGCCCGCATTCGCGGGATCCCTGTCG 

GGGCGCTGCGCTGGGCGGTGAAATACCAACCTTGCGGTTCCTGGGAACAGCTAA 

ACCGAACGGTGTCGCTTCGGCAGTCGGGGATGACGACGCC (SEQ ID NO: 3) 



Figure 8 

GGCGCCTGGCGACACCGAAACATCTGACTTGGCTTCACGATTAACTTTGAACAC 
ACCgAGGgAAATGCCCAGGTTTCGTTCGAGAGCATGC (SEQ ID N0:4) 
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ATGGACACACACGGGGTGCGGGAAGGTGGGGACTGGGAGCAAATGTGGCTACC 

GTTcTGGCCTTTGGCAACAAACGACTTCCTTGAGGGGGTcTATCGAATGCGCCGC 

CCTGCCGCACTTGAGCGGCGCTACATCGAGGCCAACCCGCAGACACTGAGCAAT 

CTGcTCGTCGTCGACGTCGACCACCCCGAcTCCGCCCTGCGCGCACTGTCAGCGG 

CAGGCAATCACCCTATGCCGAACGCCGTGATCGAAAACAGCAGCAACGGGCATG 

CGCACCTGCACTGGTGGCTGCGCGAGCCGTTCACCCGCACCGAGTACGCCCGAC 

GGAAGCCCCTCGCGTACGCCGCCGCCGTTACCGAAGGGCTACGCCGGGCCGTCG 

AAGGGGACATCGGCTACTCAGGCCTGATGACCAAGAACCCCACACACTCAGGCT 

GGGACACGCACTGGATCCACACCGAACCGCGCAGCcTCGCCGAGCTCGAGGCCG 

AAcTCGGCACACACATGCCCTCCCCGCGCTGGCAGCACACCAAGGCCCACCGTG 

ACGCCCCCATAGGACTCGGCCGCAACTGCGCAATCTTCCACGCCGCTCGCACcTG 

GGCCACCCGCCCCGGCCTCATGCGCAACTACCTGCCCACTCATGACAGCGCCGG 

CCTCGAACTCGCCCTCCACCGCGAAGTCACCGCCCTCAACGCCAGCTACACCGA 

GGAACTCCCACCCTCTGAAGCCCGCGCCATCGCCGCCAGCATTCACCGATGGAT 

CACCACGCGATCCCGCATCTGGAAAGACGGTATCGCCGTCTACGAAGCCACACT 

CTCGACCATCCAATCCGCCCGTGGCCGCAAAGGCGGCGTCGCCAGCGGCCAGGC 

CCGGCGTGCACGCAGCACCAAACTGGATCAGGTGCGACTGGCAATTGAGGAGGC 

CACACATGACTGA (SEQ ID N0:5) 
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ATGACTGAGCGTCTGCCTCGCAACGGGATAACAGTGCGGGAGCTCGCCGAACGC 
ACAGGCGTATCGACGGCCAGCATCATCCGGTGGACATCAGAGCCGCGAGAGGCC 
TACCTGTCCCGGGCACAGCAACGGCGCGAGAAGATACGGGAGCTACGCGGTACT 
GGCATGTCCATGAGAGCTATCGCCAATGAGCTGGGATGCTCGGTCGGCACTGTC 
CATCACGCCCTGGCAGGAATCGAGCGATGA (SEQ ID NO:6) 
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NimA locus in the KYI genome after plasmid integration 
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NimA locus in the KYI wildtype genome 
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KYI indene 
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KYI toluene 
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Figure 22 



KYI naphthalene 
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Figure 23 



7++ naphthalene 
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7+- naphthalene 
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Figure 25 




Figure 26 



growth on naphthalene as a sole carbon source 
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